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Abstract

Title: An Investigation into the Obstacles and Barriers Preventing Farmers in Rural Areas
using Mobile Devices

Author: David O'Leary

Technology and in particular, mobile devices can help farmers both from a social and
business perspective. This study focuses on the areas preventing farmers using smart
phones and the downfalls they might be facing on a regular basis in the adoption of
mobile devices. The objectives of this study were to identify what devices are being used
and for what purpose, identify who helps the farmer when they are in difficulty with their
device, identify if broadband is an obstacle and to develop a set of recommendations
based on my research for the use of Information and Communication Technologies (ICT)
within the farming community.
The methods of research used to obtain the data was a survey with farmers and three
focus groups. One focus group was with industry professionals, one focus group with
farmers and one focus group with agricultural students. This research was completed
between September 2015 and June 2017.
This study highlights barriers preventing farmers using mobile devices. There are several
barriers that prevent different farmers adopting technology for example; nobody at
home to show them how to use the mobile device, lack of quality broadband, fear of
using the technology, that all data might be lost and the security of the farmers
information.
There are many benefits associated with the use of mobile devices that are highlighted
throughout this study such as communication outside the home and saving time doing
paperwork by completing tasks online such as online banking. Farmers can also view and
purchase farm supplies online and monitor weather forecasts through smartphones on
the go.

VIII

Chapter 1. Introduction to Research Topic

1.1 Introduction

This chapter introduces the study that was undertaken by providing its background
and highlighting how the researcher identified a distinct research objective and the
research questions that need to be answered to complete the objective. This chapter
is concluded with a layout of the thesis.

1.2 Background to the Study

The research carried out for this thesis was completed in conjunction with an
Erasmus+ Smart Rural project.
The Smart Rural Project itself aims to create a training programme in ICT and mobile
applications for adults involved in agriculture in rural areas. The project aims to create
a training programme based on the farmer's needs, offering them basic and specific
knowledge on mobile devices such as smartphones and laptops.
The Smart Rural project carried out in Ireland will help train farmers and people
involved in agriculture and allow them to gain easier access to technological
innovations in order to improve their communication and integration with their
communities, and it should also improve their working conditions and quality of life.
The Smart Rural project aims to have a significant impact on both a local and European
level with regard to the promotion of ICT in rural areas and the use of mobile
applications.
The Smart Rural project has three specific goals:

1. In depth study of existing mobile applications specific to agriculture

2. Research and analysis of farmers skills and needs regarding the general use of

ICT

3. Creation of a personalised programme adapted to farmers in rural areas

interested in training in the use of mobile applications

This Smart Rural project aims to train people from rural areas both involved directly
and indirectly in agriculture to use Information and Communications Technology (ICT)
mobile applications to improve their social and working life. ICT can be used in various
enterprises within the dairy, beef and tillage sectors. ICT mobile applications can be
used for animal registrations, farm mapping and fertiliser calculations to name a few.
The purpose of this dissertation is to examine the key issues and obstacles that are
preventing farmers in rural areas from using devices such as mobile phones and
laptops in their everyday work life. This was accomplished by assessing what forms of
mobile devices are used by farmers and for what purpose, be it for social media,
agricultural applications or for communicating outside the family home.
The growing speed of Information Communication Technologies within the
agricultural industry has increased hugely over the past number of years. Mobile
technologies are now being used to improve communication within the industry and
also making vast amounts of information readily available to members of the farming
community. People who engage with ICT are more fully involved in society compared
to members of the community who don't know how to use ICT devices (Selwyn, 2008).
New technologies can provide a range of solutions to some difficult agricultural
challenges that farmers may encounter.

Farmers are now using mobile phone

applications to help make more informed decisions to build a more profitable and
viable agricultural business.
Various agricultural enterprises within the farming community have different levels of
usage for ICT in their farm business. Dairy farmers tend to use ICT more than beef or
tillage farming as dairying is a more intensive farming enterprise. Teagasc is the

agriculture and food development authority in Ireland. It supports science-based
innovation in the agri-food sector and the broader bio economy that will improve
profitability, competitiveness and sustainability. A study which was carried out by
Teagasc in Ireland showed that from 2004 to 2011 there was an increase in the usage
of ICT on 31% of dairy farms. Dairy farming uses various technologies daily when
compared to beef farming in Ireland. In the National Farm Survey 2011, despite low
usage rates by beef farmers, usage had increased the fastest on cattle rearing farms,
from 7% in 2004 to 28% in 2011 (Teagasc 2011).
Overthe past number of years both Ireland and several other European countries have
experienced huge amounts of expansion in the agricultural sector. Currently, farmers
have to achieve high levels of efficiency in their production to achieve greater profits
from the same amount of land and labour available. To achieve this, farmers will have
to adapt to several areas including animal breeding, grassland management and
agricultural technologies.
With the use of smartphones and mobile equipment such as laptops and tablets on
the increase, farmers are now improving their computer skills and using these
technologies to aid in the running of the farm business. With the evolution of the
internet, new technologies such as mobile applications have the potential to be used
to benefit farmers now in a time when it is most required.

1.3 Gap in the Literature

There is a significant gap in the literature in the area of technology adoption by
farmers. There is very little research carried out on this topic in rural Ireland. It was
necessary to carry out this research to identify the area as a vital part to the
development of agriculture throughout Ireland. The area of technology is rapidly
changing along with agricultural targets set for food harvest 2020. The results of this
study will be very valuable information for agricultural organisations in Ireland going
forward for training farmers in the use of mobile devices.

The aim of this study is to evaluate the obstacles and barriers that are preventing
farmers in the use of mobile devices in rural Ireland.

1.4 Research Question

The objective of this study:

What are 'The Obstacles and Barriers Preventing Farmers in Rural Areas
Using Information Communication Technologies'?
This area of research is very relevant in the agricultural industry as there are more and
more technological advances in everyday farming.

1.5 Research objectives

To fulfil this objective the researcher must determine the following:

1. Establish what mobile devices are used and for what purpose.

2. Identify who helps farmers when they are in difficulty with their device.

3. Assess if broadband speeds are a limiting factor in the use of mobile devices
within the agricultural industry.

4. Identify the important factors for developing a training course for farmers in
the use of information communication technologies.

All of the objectives outlined above will be completed by gathering the necessary data
through surveys and focus groups.

1.6 Limitations of Research

The research carried out is one of the first areas of research in technology adoption
by farmers. One of the main challenges the researcher faced in this study was the lack
of literature available on the area of technology adoption by farmers. Technology
adoption is a major issue in several industries but technology is only taking off in
recent years in the agricultural industry. Another challenge the researcher faced was
the structure of the survey. As the survey was part of a European project very few
changes could be made as there was other partners involved in the project.

This research will be very beneficial to the agricultural community who wish to carry
out training courses in agricultural technology training for farmers. The results of the
research carried out will also be useful to other researchers going forward who wish
to carry out further studies in the area.

1.7 Structure of the Study

A detailed investigation was carried out on any existing relevant literature that related
to this research. The relevant literature was examined in detail in chapter two of this
thesis. The second chapter in this thesis gives a general background to agriculture in
Ireland and also highlights different developments within the industry. This chapter
also outlines the key obstacles and areas that are preventing the adoption of
technology in the industry such as education, agricultural applications and broadband.
The third chapter of this paper outlines the research methodology used to obtain the
data to complete the objectives. It outlines the advantages and disadvantages of the
methodology used and also highlights why these types of methods were used for this
paper. The usage of surveys and focus groups were investigated in this chapter. By

researching different techniques of gathering information the research was then able
to choose the appropriate methods.
The fourth chapter of this paper outlines the discussion and findings which were
obtained from the methodology used. The final chapter of this paper presents the
conclusions of the research by answering the four main research objectives.

1.8 Conclusion

This chapter gave an overall background to the research problem. The conclusion also
highlighted the methods used to gather the relevant data and the structure to which
the research and analysis was carried out. Chapter one of this paper concluded with
an outline of the overall structure of the study from the literature review, the
methodology, analysis of results and the conclusion/findings.

Chapter 2. Literature Review

2.1 Introduction

This chapter provides a review of the literature which this thesis was based upon. The
purpose of this chapter is to review and analyse the research which has been
previously completed on technology adoption amongst farmers. In particular, the
obstacles and barriers preventing farmers from using mobile devices will be
investigated.
The research carried out for this thesis was completed in conjunction with an
Erasmus+ Smart Rural project.
The Smart Rural Project itself aims to create a training programme in ICT and mobile
applications for adults involved in agriculture in rural areas. The training programme
will be based on the farmer's needs, offering them basic and specific knowledge on
mobile devices such as smartphones and laptops.
In order to review the review the literature in the area of information communication
technologies it was necessary to research the literature for the research objectives.

1. Establish what mobile devices are used and for what purpose

2. Identify who helps farmers when they are in difficulty with their device

3. Assess if broadband speeds are a limiting factor in the use of mobile devices
within the agricultural industry

4. Identify the important factors for developing a training course for farmers in
the use of information communication technologies

This chapter begins by giving a definition on technology adoption. It then outlines the
meaning of technology diffusion. Thirdly, this chapter gives a background to Irish
agriculture and the developments within the industry from an ICT view point. Fourthly,
the chapter then outlines the role of education in agriculture and the agricultural apps
used by farmers.

Finally, it outlines the role of social media in agriculture, the

evolution of the internet and the role of broadband in rural Ireland.

2.2 Agriculture in Ireland
Ireland's agricultural trade is a very important industry throughout the country. There
are almost 139,000 farms currently in Ireland. These farms are comprised of several
different enterprises including dairy, beef, tillage and sheep. The average size of farms
across all enterprises is 47ha. The average family farm income in Ireland is €25,303.
The direct farm payments from the European Union average €17,168, which makes
up 65% of the average farm income (Flennessey et al., 2015). The total land area of
Ireland is 6.9 million ha while 4.4 million ha is used for agriculture. Ireland's agriculture
land is predominantly pasture (3.5 million ha) with the remainder being used for rough
grazing, crops, fruit and horticulture (Bordbia.ie, 2017).
In 2016, Ireland's beef industry exported over 500,000 tonnes of beef valued at €2.38
billion and exported 145,000 live cattle valued at €100 million. A large amount of the
beef produced in Ireland is exported. Currently in Ireland there is 169,100 people
employed in the agri-sector (Bordbia.ie 2017).
Age profile of farmers was an area the researcher decided to investigate further to see
if this was a barrier preventing the uptake of mobile devices. In 2015, the average age
of farmers in Ireland was 57. Almost 25% of Irish farmers are over the age of 57 with
only 6.8% being under the age of 35 (European Commission, 2017). This is further
supported by the table below outlining the age profile of farmers in Ireland. There is
more farmers in Ireland over the age of sixty five (26.3%) then there is under the age
of forty four (23.8%)

Number

X

000s

<35
35-44

8,200

6.2X

22,800

17.6X

45-54

34,800

24.8X

55-64

35,600

25-ff

>65

37,700

26.31

Total

139,100

lOOK

Figure 1: Age Profile of Irish formers

(Annual Review Outlook Agriculture, Food and the Marine, 2015)

2.3 Technology adoption and diffusion
Technology adoption is defined as
"Decision to moke full use of on innovotion os the best course of oction ovoiloble"

(Hultman, 2004).
Farmers are often perceived as being cautious in the uptake of technology. There are
several factors that may play a part in the slow uptake in agriculture. The level of
people that applied for agricultural degrees has risen significantly over the past eight
years. Although the number of applications dropped in 2016, the applications in 2017
have risen by 18% (CAO, 2017). This shows that younger people are now seeking an
education prior to seeking employment on a farm. By doing this agricultural students
are advancing their IT skills which enables them to progress steadily within the
agricultural sector. To increase the usage of ICT among farmers the use of technology
and computers needs to be continued in education, if not, their progression within the
industry will slow down.

2.4 Diffusion of Innovation Theory
This theory looks to explain what rate new technologies spread through cultures.
Diffusion is explained as:
"A special type of communication concerned with the spread of messages that are
perceived as new ideas" (Rogers, 2003).

Rogers, (1995) stated that:
"An innovation is an idea, practice, or object that is perceived os new by an individual
or other unit of adoption."

Rogers, (1995) outlined there are four main components of an idea which influence
how fast the idea spreads:
1. The innovation
2. Communication Channels

3. Time for innovation
4. Social System

The rate of adoption of an innovator is broken down into five categories by Rogers,
(1995):
1. Innovators are known for seeking adventures to an extent where it is almost

an obsession. Innovators are keen on testing new ideas and innovations.
Friendships and communication among other innovators tends to be common.
An innovator must be able to cope with uncertainty around an innovation as
he or she adopts. The innovator needs to be able to cope with obstacles with
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the innovation as the idea might not be successful. Innovators play a large role
in the flow of innovations, in the diffusion of innovations.

2.

Early adopters of innovation are seen to be more integrated in a social system.

People considering adopting a new innovation such as technology look to early
adopters for advice regarding innovation. Early adopters of innovation are
considered as "the individual to check with" before using the innovation. The
early adopter is valued by their colleagues for the successful use of new ideas.

3.

Early majority adopt new ideas or innovations before the average number of

the community. The early majority also deliberate some time before adopting
a new innovation. Early majority individuals interact with peers but rarely hold
leadership qualities to adopt an innovation.

4.

Late Majority adopt innovations after the average number of people have

adopted. The adoption to the innovation by this group of people might be from
pressure from peers to adopt this new innovation.

Innovations are

approached by late majority people with a cynical view to particular
innovations and don't adopt until most people have adopted to the innovation.
With this group of adopters all levels of uncertainty about an innovation must
be removed before they feel safe to adopt.

5. Laggards are the last to adopt an innovation. This group of people often live in
isolated areas and make decisions based on previous generations. This group of
people generally interact with people who have traditional values. Laggards
generally adopt an innovation when the innovation has been replaced by new
ideas. The innovation adoption process is very slow and tends to lag behind
others, (Rogers, 1995).

These adoption groups can be applied to farmers adopting new technologies including
the use of mobile devices. There is a small proportion of farmers that adopt to a new
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innovation at an early stage, many farmers are recognised as late majority adopters
to technological innovations as all levels of uncertainty about an innovation haven't
to be removed by way of observing how others are using the innovation.

2.5 Barriers to Adoption

"Data on the adoption and use of technology such os computers have generally shown
that a number of factors, such as education, socioeconomic status, attitudes toward
the technology, the perceived benefits of technology, and access to technology,
influence technology adoption" (Czaja et al., 1998).
This section outlines the Technology Acceptance Model which explains the attitudes
of users of information technology and their intentions with such technology. This
section also highlights the effect of age profile on technology adoption and the
barriers older generations face. Finally, this section outlines the fear of technology
many people face such as costs associated with using technology and the fear of
sharing data.
2.5.1 Technology Acceptance Model

The technology acceptance model was originally put forward by David (1989). The
model has been used to help explain and help the attitude towards users of
information technology. The theory provides a platform for researchers to trace how
external variables influence belief, attitude and intention to use (Park, 2009).

12

Perceived
Usefulness
(U)

External
Variables

1

Attitude
Toward
Using (A)

Behavioral
Intention to
Use (Bl)

Perceived
Ease of Use
(E)

Figure 2: Technology Acceptance Model

(Park, 2009)

Wims, (2011) highlighted the fact that farmers in Ireland and their famili^ were
slower to adopt to communication technologies than other groups of peop. Irish
farmers were considered to be falling behind other sectors in Ireland in rekion to
internet access. At the time of the study, 21% of Irish farmers had internetn their
homes compared to the national average, at that time, of 35%.
Wims, (2007) showed that greater amounts of farmers had PCs with iternet
connection than the general population of Ireland. Farmers in eastern courries in
Europe such as Norway and Sweden had significantly higher levels of PCs with iternet
connections.
Irish farmers that were married and with older children were a lot more likely 1 adopt
to newer technologies in the home. This is due to the greater requirement fomobile
devices for educational and leisure purposes which leads to encourageient at
household level. It was also identified that part-time farmers who had work rf farm
were more likely to adopt to technology due to the higher level of disposableicome
and by being exposed to the benefits of ICT outside of the household (Wims, 307).
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2.5.2 Age Profile

It was discovered that older generations are eager to learn hw to use newer
technologies such as computers but it was also identified thathey might have
difficulty to learn these tasks therefore requiring more time to hrn than younger
generations (Rogers et ai, 1998).
Morell et al., (2000) discovered that some of the main reasons th; older people do
not use computers and the internet is because of the limited acGS to technology,
cost and lack of knowledge.
In a study carried out by Jay and Willis, (1992) it was identifiecthat older adults
reported higher levels of computer anxiety which suggests that trning programmes
should concentrate on training techniques to lower the levels of cxiety when using
computers such as supportive training (Jay and Willis, 1992). It was so identified that
training elderly people in the use of computers should be carried ot in a relaxed and
supportive environment where participants are not rushed thtugh the training
(Charness and Boot, n.d).

2.5.3 Fear of Technology

A fear of technology is also knows as technophobia which is:
"The feeling of severe anxiety associated with using anythin technologically
advance." (0\esen, 2015).
Technophobia is caused by anxiety or fear about mathematical proems. People that
have a phobia of technology feel intimidated by these areas which ibsequently leads
to computer anxiety. People that have technophobia don't welcoie change when it
comes to technology and tend to hate computers and other mobi devices because
they aren't used to using the devices (Olesen, 2015).
Cooke, (2017) outlines the love farmers have for technology but so highlights the
fact their biggest fear of technology is down to misuse of the technogy itself. A large
quantity of Australian farmers were surveyed on the topic of digi I technology and
data sharing. When respondents were asked about trying techrlogy first before
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others, 78% of them said they would allow someone else invest in new forms of
technology before they invest. Farmers were also asked why they don't share there
on-farm data with others and 28% said it was due to privacy issues (Commonwealth
Bank Australia, 2016).
Janzen, (2016) highlighted that farmers in America had a positive attitude towards
technology with 77% saying they would invest in it over a three year period. In the
same study it was also highlighted that most farmers weren't aware how their service
provider might use their data.

A large proportion of respondents were also

apprehensive about who can access their data, with 77% saying they were worried
who can access their farm data and for what purposes.
In New Zealand, members of the public were surveyed regarding data sharing.
Participants of the survey were open to sharing information with others with 57%
saying they would do so, once they could choose to opt out. A further 61% of
participants were open to sharing data once it couldn't be linked back to the source
of information (Privacy.org.nz, 2016).
Many people that have a fear of technology is often down to a false impression. If the
person who fears technology has someone to show them the benefits of technology
they might be more open to learning about how technology can benefit them.
The fear of technology can also be seen in those who once used technology and then
found themselves in a position where they no longer used it. There can be an element
of intimidation trying to catch up on all the advances that have been made since they
last used technology. Mobile phones are useful in case of an emergency and laptops
allow people to purchase necessities through online shopping (Fear of Stuff, 2016).

2.6 Developments in Agriculture

Information communication technologies (ICT) is a term that describes the processing
and communicating of information through technology. ICT covers a broad range of
areas including mobile technology, email, instant messaging service, personal web
15

pages, online shopping rating system and the downloading of images, audio, and video
(DaCosta et ai, 2017).
Many people are now using ICT for social networking websites and as a means of
sharing files/documents through email. This allows for rapid widespread sharing of
information and communication.
A study carried out by the Department of Agriculture in Ireland examined the adoption
of technology by Irish farmers. They found that 65% of Irish farmers have internet
access while 15 % of respondents of the survey felt they were experienced, 34% of
respondents say they have never used internet access (Connolly & Woods, 2010).
An ICT survey carried out by Teagasc in 2011 highlights the growing trend of the use
of these communication technologies in Ireland. In seven years, the number of farms
that had access to computers had risen by 23% for personal use. In the same period
the number of farmers using computers for their farm business had risen by 19%.
% Farms using a PC
Internet & Communications

64

Herd Register

47

Submitting Forms

32

Online Banking

32

Figure 3: The Farming Percentage in Relation to PC Usage

2.6.1 Agricultural Applications
The points listed below are the most commonly used mobile agricultural applications.
These applications vary in type of use from animal registration, fertiliser calibration,
classified adverts, animal health and fertility and news updates.
1. Herdwatch allows farmers to register the birth of new born calves with the
Department of Agriculture. The application also allows farmers to record
animal remedies such as vaccinations and inframammary tubes. Herdwatch
helps farmers save valuable time by eliminating the majority of paper work
that is associated with farming.
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2. Amazone Fertiliser Services is a free app that calibrates fertiliser spreaders

with various models of tractors. Farmers can enter in the model of tractor,
model of fertiliser spreader, the fertiliser type e.g. Urea or 18-6-12 and the
desired application rate. By doing this, the mobile application calculates the
setting for the fertiliser spreader to be adjusted to.

3. Nitrogen Loading Calculator is a mobile application that was developed by the

Department of Agriculture in Northern Ireland. The application is designed
with the aim to help farmers not to exceed their nitrogen fertiliser limit.
Farmers can use the application by entering livestock numbers to cross
reference with the department database to see if they are within their legal
limit for nitrogen on farm.

4. MooMonitor-i- mobile application is linked with the MooMonitor-t- Collar. The

MooMonitor records cow's health and fertility activities over a period of time.
The MooMonitor records rumination, feeding, resting and low, medium and
high levels of activity (i.e. signs of hear). The first generation of the
MooMonitor focused only on whether a cow was in heat or not, the newest
model can now identify sick cows through rumination and resting graphs. By
linking this device to a farmer's mobile it allows the farmer to be able to
identify poorer performing cows within the herd and act accordingly to make
the farm enterprise more profitable. The mobile application allows for two way
interaction so farmers can input data as well as observing data through the
application.

5. Donedeal is an Irish company that operates a classified ads website. DoneDeal

advertises a wide variety of products. There are currently over 9,000 ads on
Donedeal within the agricultural livestock section which makes it the biggest
online classified website.

6. Farmerjournal is an agricultural news and current affairs application available

on smartphones and PC. The application covers all areas of agriculture
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including dairy, beef, sheep, tillage and forestry. In 2015, the Farmers Journal
paper had almost 280,000 sales (Farmersjournal.ie, 2017).

7. Agriland is an online current affairs website for agricultural, food and the
agribusiness sector. There is a frequent news feed throughout the day, all year
round. The website has its own mobile application and facebook page where
it uploads news stories on a regular basis. The application also has a "push
notification" ability which notifies the user of news headings that may be of
particular interest.

8. ICBF Mobile Application is an application that will allow herd-owners quick
access to the ICBF Animal Search. This search allows users to search for males
and females on the ICBF database. By searching the database the application
will display results of an animal that is searched which includes breeding values
etc. This will allow farmers to make decisions on what types of genetics to use
on their animals.

2.6.2 Discussion Groups
Farmer discussion groups are where a number of farmers meet on a monthly or six
week basis to share information and discuss any issues they may have and need
solving. The discussion groups are facilitated by a Teagasc farm advisor. Currently,
there are over 500 discussion groups throughout the country run by Teagasc. There
are 230 dairy discussion groups made up of 3,750 dairy farmers (Teagasc.ie, 2017).
Farmer discussion groups offer a face to face forum to share ideas, discuss new
technologies and to discuss issues farmers might be have on farm. The discussion
groups allow farmers to support each other by meeting monthly (Hennessy and
Heanue, 2012). Teagasc put incentives in place for farmers to join discussion groups
once certain tasks are completed e.g. sign up for a three year period to discussion
groups, attend at least five discussion group meetings per year and to complete a farm
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improvement plan. In return the farmer will receive €750 for completing these tasks
(Teagasc.ie, 2017).
The discussions groups are made up of fifteen to twenty farmers. Most of the Teagasc
discussion groups are facilitated by a Teagasc advisor. The Teagasc advisor facilitates
the meetings and chooses particular topics of interest to the farmers based on the
time of year e.g calf rearing, silage making or winter management of the herd.
Farmer's most important motivation for joining discussion groups are to learn and gain
information. In a survey carried out by Bogue (2013), members of the discussion
groups were asked to outline the main reasons for joining the groups:
•

29% to learn

•

23% to gain information

•

21% Dairy Efficiency Programme Payment

2.6.3 Social Media

Kinal and Rykiel, (2014) define social media:
"As websites, whose content form the registered users. Originally, the social media
were used to stimulate the socialisation process of internet users. Currently, they are
both a place of interpersonal communication and virtual spaces used to promote
brands, products and services."

2.6.3.1 What Social Media is used for?

Social network sites are defined as web based services that allow individuals to
construct a public or semi-public profile within a system, to create a list of users who
they share a connection with and to view their list of connections (Boyd and Ellison,
2017). This allows people to build relationships, share information such as videos and
pictures and to connect with people that may have never met before.
Social media has become a regular daily activity for young people. People are using
social media as a means of communication opposed to text messaging and phone calls
through mobile service providers. Many people are now using mobile applications
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such as Viber and WhatsApp to communicate both locally and worldwide. Many
people are communicating through online social media forums like the Teagasc
discussion group Facebook or through twitter accounts.

2.6.3.2 Social Media in Agriculture

Currently in Ireland there is no research carried out in the link between social media
and agriculture. Social media is a growing phenomenon amongst people throughout
the country and although the members of the agricultural community are generally
slower to adapt to technology the use of social media by farmers is increasing.
Members of farming communities feel that communication via technology e.g. email,
instead of face to face communication is acceptable (Teig et al., 2007).
Social media has the ability to be very beneficial to the farming community in rural
Ireland. Farmers are now learning from one and other by using websites such as
twitter and Facebook as a platform for communication to a wider audience. By being
interactive with a wider group of people farmers can share experiences and difficulties
that they encountered on a day to day basis and learn from each other how to
overcome these difficulties.

2.6.3.3 Social Media Websites

Facebook

Facebook began in 2004 and by the end of that year it had only one million users. As
of 31^^ March 2017, Facebook has 1.94 billion users. This is a clear indication to how
fast

the

popularity

of

social

media

has

become,

in

particular

Facebook

(Newsroom.fb.com, 2017).
Facebook is the most popular social networking site in the world that is used for
communication and networking. The website is a webpage that allows users to
interact with each other and share articles, videos, pictures and information. Users of
the website can easily post messages to other users of Facebook or share the message
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with a wider audience. Facebook lures people and organisations interested in what
the creator puts on their page (Kinsey, 2010).
Currently in Ireland, Facebook is the most popular amongst all social networking sites
with 67% of the Irish population having a Facebook account (Shaw, 2017).
Facebook allows for the building of networks and connections among people. The
benefits of these networks and interactions are termed social capital (Coleman, 1988).
The networks that are formed through Facebook broaden communications and
interaction among people (Mains et ai., 2013).
When a person creates a Facebook page for private use this is known as a profile or an
account. The person can dictate if they want their profile to be viewed by all the public or by
people they have connected with.
Facebook has three levels of privacy:
•

Public - which is every user on Facebook can see your profile

•

Friends - only people who the user is friends with can view the profile

•

Custom - this is where the user can pick and choose from a friends list who
can see the users profile (Facebook.com, 2017).

The Teagasc Facebook Discussion Group page is:
"Aimed to revolve around communication, sharing and interaction and to provide a
platform for people with common interests to share information, photos, documents
and more with each other"
(Teagasc Facebook Discussion Group Page, 2017).
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Figure 4: The Use of Facebook by Farmers

Twitter
“Twitter is a service for friends, family, and coworkers to communicate and stay
connected through the exchange of guick, frequent messages. People post Tweets,
which may contain photos, videos, links and up to 140 characters of text" (Twitter Help

Centre, 2017).
Users of the social media website can search for people by username and create a list
of people they wish to follow. By following someone on twitter the user is subscribing
to their twitter updates (Twitter Help Centre, 2017). People that use twitter can follow
people based on their profession or background e.g. members of the agricultural
industry.
Twitter currently has 313 million users worldwide. Twitter in Ireland has a 26% share
of all social networking sites used in Ireland (RTE.ie, 2017).
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Dents Finnegan @Lee_Valley_Farm Mar 16
Group farm walk on Lee Valley farm The lads are doing an
excellent jot) Grazing espieciallv dunng the wet spell
p«: twTtter conVJp|KrWefD3
18

Figure 5: The Use of Twitter by Formers

Instagram

Instagram is a social media mobile application. The application allows users to share
pictures only by using filters to edit contrasts. Users of the application can add a
caption to the picture explaining a story about the picture. Instagram allows users to
share pictures on other social media sites such as Facebook and twitter. This allows
for widespread rapid sharing among users (lnstagram.com, 2017).
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Figure 6: The Use of Instagram by Farmers

2.6.4 The Internet

The internet is a series of networks that connects millions of computers together. This
allows for computers to communicate together throughout the world once they are
connected to the internet.
The area of the computing and communication world have been transformed by the
internet. The internet allows a medium for communication and file sharing throughout
the world. The Internet is a link between computers all around the world. The World
Wide Web (www) is what people can see and interact with when they are connected
to the internet (0 Reilly, 2005).

2.6.4.1 Non-Use of the Internet

Briggeman and Whitacre, (2010) investigated into the area of non-use of the internet
by farmers and identified several factors.

It was recognised that higher levels of

household income increases the likelihood of using the internet for the farm business.
The age profile of farmers shows that as older farmers are retiring younger
generations are using the internet more on farm. The study shows that farmers with
college degrees increases the likelihood of using the internet by 20%. It was identified
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in the study that the more time farmers spend on farm the more likely they are to use
the internet for their farm business.
McFarlene et ai, (2017) highlighted other areas for non-use of the internet. They
found that 41% of agricultural business websites believe there is privacy concerns
among farmers to purchasing online.

Poor internet service is also identified as a

deterrent of non-use of the internet by farmers, Whitacre and Mills, (2007).
Educational bodies that promote the benefits of using and owning computers in
farming businesses need to be aimed at the people on the farm regularly and
operators with lower incomes, lower education levels and people who are older.
Educational programmes focusing on internet security can also be incorporated
among farm advisory programmes (Briggeman and Whitacre, 2010)

2.7 Broadband

Broadband is a direct connection to the internet which is provided through various
outlet mechanisms. Unlike an old dial up connection from a phone line, broadband is
always connected and doesn't prohibit the user from making or receiving calls through
the land line. This has resulted in a massive surge in broadband usage throughout the
world over the past number of years. Due to higher internet speeds and uninterrupted
phone lines, broadband has allowed businesses to become more efficient and
profitable (Switcher.ie, 2017).
When using a broadband wired connection, the operator of the device is limited to
one access point. If the number of access points are very small the amount of users
from those points will be very limited (Lifewire, 2017).

2.7.1 Types of Broadband available

1. Digital Subscriber Line (DSL) is one of the most common types of internet
connection throughout the world which is delivered through a phone line. The
quality of broadband received is determined by the quality of the phone line.
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DSL broadband isn't commonly used in rural Ireland as it requires a "local
exchange" to be connected which isn't suited to rural areas in Ireland as they
are too remote. This type of internet is constantly connected unlike dial up
internet. Internet speeds can vary often using a DSL connection as phone line
usage can vary throughout different times of the day (Broadband.gov, 2017).

2. Wi-Fi is a technology that uses radio waves to allow users internet access to a
local network or a DSL network as mentioned above. One huge benefit of Wi
Fi is that the user isn't limited to one access point.

Once the device is

connected to the router the device can access broadband once the device is
within the signal range of the router. Many homes and businesses are now
using Wi-Fi networks to connect laptops, smart phones, tablets and even
printers to a Wi-Fi network. By connecting more devices to Wi-Fi network this
will slow the broadband speed down.

3. The term "3G" stands for third generation. This is a mobile broadband
connection that a mobile service operator supplies when they meet a
particular set of standards that is published called IMT-2000 which is enforced
by International Telecommunications Union (ITU).

Mobile broadband is

available through a smart phone or a dongle device which will provide
broadband to the user through a wire connection or a Wi-Fi signal. This type of
broadband is readily available throughout the world as mobile service
providers are offering 3G with all smart phones at a charge. By exploiting
mobile broadband dongles it will enable the user to operate their PC or laptop
online to carry out various functions such as emails, video streaming and social
media websites.

4. A dial up internet connection is where the user's PC dials a phone number and
connects to a server to provide internet access. In Ireland, this type of
connection is rarely used anymore as it is the slowest form of internet and
service providers charge by the minute for usage rather than the amount of
downloading or uploading usage. Web pages are very slow to load using this
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form of internet connection as the average website size is over 2,000KB
(Everts, 2017). A dial up connection has an average download speed of
0.04MB/S and

Irelands average download speed is currently 2MB/S,

(Testmy.net, 2017).

2.7.2 Cost of Broadband
The price of broadband in Ireland is significantly lower for business packages
compared to other European countries. Ireland's cheapest price for a business
package of 33GB of usage is €30.36 and the dearest is €47.22. The cheapest broadband
of the countries that were analysed in the ComReg report was Denmark at €26.89
while Spain were the dearest at €50.40. For the same amount of data, Irelands fixed
residential broadband was 9.9% higher than the average price of the other countries
analysed. Denmark was again the cheapest at €23.62 and Spain was the highest at
€47.13 at the end of 2016 (Commission for Communications Regulation, 2016).

2.7.3 Broadband Speeds and Digital Divide
Van Dijk, (2006) stated:
"Digital divide, commonly defined as the gap between those who have and do not have
access to computers and the Internet."

Goodman, (2013) described:
"The term "digital divide" is also used to discuss the connectivity gap among distinct
regions and demographics."

The digital divide in Ireland is becoming greater when compared to other European
countries. The county of Dublin was ranked 15^^ in terms of European broadband
download speeds. Dublin's average download speed was recorded as 39.43 Mbps,
the highest in Europe was 80.14 Mbps (TheJournal.ie, 2015). The slowest county in
Ireland has broadband speeds of 1.98 Mbps (TheJournal.ie, 2017).
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McGreevy, (2015) reported that 96% of the Republic of Ireland still lack commercial
coverage in terms of broadband quality. It was also highlighted that only 35% of Irish
premises have broadband speeds of 10Mbps or greater and only 69% of Irish homes
have broadband speeds that is faster than 4Mbps.
In a recent study carried out it was identified that three out of four adults living in
rural Ireland have broadband. The study shows that seven out of ten people have a
smartphone or IPhone. When age was analysed, the research showed that half of the
participants over 65 have broadband at home. It was identified that the remaining
one in four people who don't have broadband in rural Ireland is due to the fact of lack
of awareness to the benefits of having broadband at home. One fifth of the people
without broadband say they don't have it because it's not available and lack IT skills
to use broadband. This particularly applies to one third of respondents who were over
65 (Vodafone Ireland, 2016)
In a study carried out by switcher.ie, it was identified the slowest and fastest areas
within Ireland for broadband download speeds. Results from the study can be seen
below.

Switct^er
So

So Swftrr

Figure 7; Broadband speeds in Ireland

28

Russeil, (2016) outlined the lack of quality throughcut Ireland in a study which
consisted of over 26,000 people. From this study it is cler that rural areas lack quality
broadband, particularly in the west and south west of Ireland.

Rank County

City/town

1

Longford

Legan

Average download speed (Mbps)
1.98

2

Limerick

Moroe

2.10
2.63

3

Galway

Inveran

4

Cork

Dromahane

5.28

5

Carlow

Clonmore

5.58

6

Louth

Dunleer

7

Cavan

Ballyhaise

10.25

7.76

8

Tipperary

Cahir

13.33

9

Dublin 13

Howth

14 41

10

Monaghan

Carrickmacross

14.66

11

Wexford

Wexford

16.20

12

Cavan

Cavan

16 44

13

Galway

Athenry

16 54

14

Cork

Cobh

16 65

15

Offaly

Tullamore

16.65

16

Cavan

Ballinagh

17.31

17

Cork

Mallow

17 94

18

Cork

MIdleton

19.24

19

Mayo

Castlebar

19 43

20

Kildare

Athy

19.46

Figure 8: The Slowest Broadband Locations in Ireland

The study also outlined the fastest download speeds hroughout the country with
sixteen out of the twenty fastest locations being located in Co. Dublin. The national
Broadband Plan for Ireland aims to have an average speed of 30Mbps. From the study
carried out, only 25% of the participants have speedsof 30Mbps and the average
download speeds that were recorded were 23.75Mbps.
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dtwiiPiHi

1

Dublin 12

Drimnagh

72.15

2

Galway City

Knocknacarra

62.66

3

Dublin 15

Carpantarstown

57.72

4

Dublin 16

BaNkrtaar

57.54

5

County Dublin

Lucan

56 85

6

Dublin 13

Donaghmada

53 73

7

County Dublin

BlacKrock

52.75

B

Clara

Shannon

51 64

9

Dublin 16

Knocklyon

51.49

10

Dublin 24

Tallaght

51.21

11

Dublin IS

BlanctMvdstown

50.65

12

Dublin 3
^Dublin 22

Ctontarf

49.93

Ctorxlallun

49.44

14

TIpparary

Tburlaa

4916

IS

Dublin 20

Palmaralown

46.90

16

Dublin 4

BalMxklga

46 26

17

Kiktera

Lalxlip

45.74

18

County Dublin

Dun Laoghaire

44.90

19

Dublin 16

Rsihtamham

44.18

20

Dublin 14

Rathfamhan)

43.13

13

^

Figure 9: The Fastest Broadband Locations in Ireland

It was also identified that many students in America are using smartphones as their
main source to access the internet, this results in student falling behind on their
computer skills (Goodman, 2013). A study carried out by Pew Research centre
identified that 88% of American adults have a cell phone, 57% have a laptop, 19% own
an e-book reader, and 19% have a tablet computer (Zickuhr and Smith, 2012).
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Chapter 3. Methodology

3.1 Introduction

This chapter begins with a research definition. This :hapter also outlines why the
researcher chose the research objective by identiying a significant gap in the
literature. The researcher has a keen interest in agriciltural technology and was also
eager to identify the main reasons farmers weren't aiopting to technology as it can
make their working lives easier. This chapter then Highlights the benefits of the
methodology used to conduct the research while als) presenting the reasons why
other methods were not used to collect the data The chapter also compares
qualitative and quantitative research method and tht methods used to analyse the
data collected.

3.2 Definition of Research

Research is often described as work or a search fcr knowledge in a systematic
approach with the aim of increasing knowledge in a paricular subject area (Barrachina
et al., 2004); (Kumar, 2005); (Saunders et oi, 2011. Systematic implies that the
procedures used
To undertake on investigation following a certain logcal sequence"
(Kumar, 2005).
The purpose of any research is for the researcher to ind answers to questions that
have not yet been discovered (Kothari and Gaurav 2014). Therefore, the most
important step of the research process is the preparaton and design of the research
objective and research questions, (Saunders et oL, 20B); (Kumar, 2005).
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Grinnell, (1993) defined research as:
"A structured inquiry that utilises acceptable scientific methodology to solve problems
and creates new knowledge that is generally applicable".
Kumar, (2011) stated that:
"Research is one of the ways to find answers to your questions".
The term mixed method research is somewhat new in terms of a research approach.
This type of research is defined as:
"An approach to inquiry involving collecting both quantitative and qualitative data,
integrating the two forms of data, and using distinct designs that may involve
philosophical assumptions and theoretical frameworks", (Creswell, 2013).

3.3 Research Objective

The objective of this study is to examine in great detail, the lack of adoption of mobile
devices and technology in the agricultural industry by farmers. This research is under
pinned by the overall objectives and research questions constructed by the
researcher.
Research objectives are important as they not only help with the design of the study
but also play a role in determining the power of the study (Farrugia, 2017).
The author of this paper is a graduate from Cork Institute of technology with a
Bachelor of Science (Honors) in Agriculture in 2015 and entered into the research
masters the following September. The researcher worked as a sales representative for
a leading dairy technology company selling directly to farmers. The researcher noticed
a common trend amongst farmers with technology adoption in the area of mobile
applications. A European project in the area of technology adoption was available so
the researcher conducted the research for that project and using it as a base for this
research masters.
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3.4 Literature Review

The literature review helps in the initial stages of research as it establishes a
foundation for the study, clarify ideas and develop research methodology (Kumar,
2005).

The literature review for this study involved researching websites, online data bases,
conference papers, academic journals and agricultural papers online.

The online

search consisted of "technology adoption in agriculture" and "ICT usage in
agriculture". There was a significant gap in the literature in terms of technology
adoption in agriculture. By reviewing the literature available, the researcher identified
this gap and felt there was a need to research into this particular area further as there
is no evident research in the area of the barriers preventing technology adoption
amongst farmers.

3.5 Research Objectives

The Objective of this study is:

To Investigate the Obstacles and Barriers Preventing Farmers in Rural Areas Using
Mobile Devices'

This study aims to complete the objective set outlined above by answering the
following questions:
1.

Establish what mobile devices are used and for what purpose?

Technology in Ireland is advancing at a very fast pace. The agricultural industry is
becoming more and more advanced with the use of online services and mobile
applications. Daily routine tasks like paperwork are now becoming an online task as
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opposed to completing hand written forms. Animal birth registrations and single farm
payment applications are online tasks for farmers yet many farmers seem to avoid this
route as there is an element of "fear". This research question will be investigating what
mobile devices are being used amongst farmers and for what purpose the devices are
being used?

2. Identify who helps farmers when they are in difficulty with their device?

Technology adoption is relatively slow within the agricultural sector. A reason for this
might be down to the fact that there is nobody to turn to in the case of difficulty with
their device. Like any adoption of technology many people face various challenges
regarding this issue. The agricultural sector is relatively new to mobile applications
and online applications. Many farmers feel uncomfortable asking for help as they are
embarrassed to show their lack of knowledge in the area with other farmers and
members of the agricultural community. This research question will be investigating
who farmers turn to if they face an obstacle or barrier with their device?

3. Assess if broadband speeds are a limiting factor in the use of mobile devices
within the agricultural industry?

Areas throughout Ireland suffer from inadequate quality of broadband. Urban areas
often have extremely higher speeds of broadband than rural Ireland as they are more
densely populated and there is a higher demand. Broadband is a necessity throughout
the country for both business and personal use. For businesses to thrive in rural
Ireland, quality broadband will need to be in place. In this research question the lack
of quality broadband in Ireland will be investigated and highlighted if it is one of the
obstacles preventing farmers using mobile devices.

4. Identify the important factors for developing a training course for farmers in
the use of information communication technologies (ICT)

This study will highlight the key areas for developing a training course on the use of
information communication technologies for farmers. There is a wide range of factors
that could be considered for developing a training programme like the setting for the
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training course, the skillset of the farmers attending the course and the topics to be
covered for the training course.

3.6 Qualitative and Quantitative Research Methods

The significant difference between qualitative and quantitative research methods
begins with how the researcher devises the study. When using quantitative research
methods, researchers aim to be as specific as possible and develop a framework from
which you narrow the area of research. Qualitative research is research of the scope
of study and framework, the work of the study is almost ignored (Kumar, 2005).

The difference between qualitative and quantitative research methods are reviewed
by Abbott and McKinney, (2013).

"Quantitative designs rely primarily on describing or measuring phenomena in
quantity - generally thought os numerical quantity. Qualitative designs rely on quality
of description; rather than quantify large samples of people or units, qualitative
designs rely on great detail in reporting human processes", Abbott and McKinney,
(2013).

3.6.1 Qualitative Research
Qualitative research is based around the collection and analysing of information by
studying what the study population do and say. Qualitative research is a subjective
research method using different methods to obtain the data mainly by using one to
one interviews or in bigger groups such as focus groups. This type of research is known
as open ended research. The researcher conducts these interviews with the
participants with a set of questions prepared by the researchers prior to the
interviews. The interviewer explores the responses of the participants to define
opinions and feelings about particular topics and areas mentioned in the focus group
(Anderson, 2006).
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Crotty, (1998) identified three findings when investigating qualitative research:
1. Qualitative researchers use open-ended questions so that interviewees can
express their views,

2. Qualitative researchers look to understand the setting or context of
participants by gathering information personally.

3. The process of qualitative research is largely inductive with the researchers
generating meaning from the data collected.

Qualitative research methodology will be used to explore the aims of this objectives
of this study. Rhodes, (2014) states:
"Findings from qualitative research cannot be generalized to the whole population.
However, such research serves as a spring board for larger studies".

3.6.2 Quantitative Research
Kumar, (2014) states:
"Quantitative study designs are specific, well structured, have been tested for their
validity and reliability, and can be explicitly defined and recognised"

When using quantitative research methods in a study, the questions that are asked by
the researcher have only a specific choice of answers to choose from. Anderson,
(2006) explains that quantitative research is:

"By definition, measurement must be objective, quantitative and statistically valid.
Simply put, it's about numbers, objective hard data".
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Originally quantitative research methods were developed in the natural sciences to
study natural phenomena (Meyers, 1997). This method emphasises that reality
consists of a world of objectivity-defined facts (Henwood, 1994). Quantitative
researchers abstract from this world and seldom study it directly (Denzin and Lincoln,
1998).
The different types of quantitative methods used by researchers include mathematical
models, statistical tables and graphs (Denzin and Lincoln, 1998). Examples of
quantitative research methods include survey methods, laboratory experiments,
formal methods, such as econometrics and mathematical methods such as modelling
(Meyers, (1997).

3.6.3 Qualitative versus Quantitative

If the purpose of a study is to primarily describe a situation, phenomenon, problem or
event that are not examined or measured in terms of quantity, amount, intensity or
frequency then qualitative research applies (Denzin and Lincoln, 1998); (Kumar, 2005).
If the researcher of the study wants to measure the variation in a situation,
phenomenon, problem or issue and the information is mainly gathered through
quantitative variables and the analysis of casual relationships between variables is
sought then quantitative research is suitable (Denzin and Lincoln, 1998); (Kumar,
2005).
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3.6.4 Quantitative Research v Qualitative Research

•
•
•
•

Structured data
Statistical analysis
Objective conclusions
Surveys, Experiments

Quantitative
Research

i

Unstructured data
Summary
Subjective conclusions
Interviews, focus
groups, observations

Qualitative
Research

Figure 10: Comparison between Quantitative and Qualitative Research

(Mymarketresearchmethods.com, 2017)

Quantitative data can often appear very dull in comparison with the very rich data
provided by qualitative studies (Adam and Mealy, 2000). If the researcher only uses
quantitative methods some important information that researchers need to uncover
can remain hidden (Tellis, 1997). When textual data are quantified the researchers
objective of understanding a phenomenon from the point of view of the participants
and its particular social and institutional context is largely lost (Myers, 1997).
Quantitative researchers are seldom able to capture the subject's point of view
because they have to rely on more remote, inferential empirical materials (Denzin and
Lincoln, 1998). Quantitative techniques pay too little attention to the issues of
designing organisations as sustainable entities (Otiey, 2001). Hopper et oi, (2001)
argued that quantitative research is too narrow, obsessively mathematical, and of
little benefit to managerial problems that involve complex multiple factors and
uncertainty.
When compared, qualitative research may be subject to considerable bias, and may
be unreliable (Zikmund, 1997); (Denzin and Lincoln, 1998). Research processes that
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include a qualitative approach to the study can be very vague and less objective than
traditional analytical, survey and laboratory research (Kirk and Miller, 1998). Aside
from the fact that qualitative research allows for the interpretation of results and
allows a creative and in-depth analysis over the course of the study, this can result in
the ideal of objective collection of purely descriptive 'facts' becoming blurred (Adam
and Healy, 2000).
The skill of the researcher as an interviewer or observer in gathering data is crucial
towards determining the value of the qualitative research methods, whereas the
quantitative research methods place a great reliance upon instruments, such as
experiments or questionnaires, employed to gather the data and analyse or measure
it (Zikmund, 1997). The researcher should select methods appropriate to the research
question being set out (Kumar, 2005). It is an essential in qualitative research that the
researcher ensures that they remain objective (Merriam, 1998).
This study will require both qualitative and quantitative research methods. Qualitative
research will provide an insight into the area of technology adoption while also by
using a quantitative approach by using surveys on members of the agricultural
community, this will allow for a general view of the overall technology adoption within
the industry.

3.6.5 Mixed Method Research

Mixed method research involves both open-ended and closed-ended data in response
to research questions. This type of research requires the researchers to thoroughly
source the participants, information and the data analysis steps (Creswell, 2013).
A mixed method approach is also known as multimethod, mixed methodology or a
synthesis of qualitative and quantitative research. Recent publications tend to use the
term mixed method approach (Bryman, 2006); (Tashakkori and Teddlie, 2010).
There are three main mixed method research designs:
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1. Explanatory sequential mixed methods which is where the researcher carries

out quantitative research and then analyses the results. The researcher then
carries out qualitative research with the aim of strengthening the results found
from qualitative research. This type of mixed method research is considered
explanatory as the quantitative results are supported and explained further by
qualitative data.

2. Exploratory sequential mixed methods is the opposite of explanatory

sequential design. The exploratory approach begins with the researcher
implementing qualitative

research where the participant's views are

investigated further by the researcher. The qualitative approach is used to
gather data to aid the researcher in designing the next stage of the research
which is a quantitative approach.

3. Transformative mixed methods is a research design that uses theories from

social justice.

This design is carried out with the aim of using either

quantitative or qualitative data as the main method of research within a larger
design e.g. an experiment which supports the overall design (Creswell, 2013).

3.7 Farmer Survey

Surveys are a set of questions used as a research method to gather data from large
groups of people to create statistics on the subject matter. There are two main
different types of surveys:
•

Factual surveys are used to collect descriptive data. These types of surveys are
used by hotels for customer service responses and by the government for
census statistics
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•

Attitude surveys are opinion poll based surveys that measure people's
attitudes and opinions (Libweb.surrey.ac.uk, 2017)

Surveys are used to gather factual information by structuring the survey with carefully
selected questions in the same order to obtain the relevant data for the study. Surveys
can be asked by an interviewer but the interviewer must be conscious of bias as they
may influence the respondent's answers. If there is any difficulty with particular
questions the interviewer can assist the respondent to complete the survey. This
eliminates any skipped questions in the survey. By administrating a survey to a group,
i.e., a class group consideration must be taken as participants may influence others
within the group when answering the survey.

3.7.1 Source of Data

The respondents who completed the surveys consisted of Irish farmers from across
the south of Ireland. These responses were made up of full-time and part-time farmers
in dairy, beef, tillage and other farming areas. The surveys were given to some farmers
on farm and collected at a later date as the survey took on average twenty minutes to
complete. The survey was also carried out over the phone with farmers who were
unable to complete the survey in person. Students who are completing degrees in
agriculture in Cork Institute of Technology were also surveyed. The surveys were given
out in some of the agriculture classes and the students who participated in the focus
groups were surveyed also.

3.7.2 Collection of data

The objective of this study is to identify the obstacles and barriers preventing farmers
from using mobile applications and devices. By doing an online questionnaire the
number of responses would be very limited as the purpose of this project is to
investigate the main areas preventing farmers using mobile devices such as laptops.
The methodology used for this study, was that of a paper based survey. By doing a
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paper based survey it allowed for more beneficial and accurate data to be collected.
Respondents of the survey may not have been computer literate, so it was a better
option to use a paper based survey as it captured the non-computer literate
population. Paper based surveys tend to take more time to complete than online
surveys but in order to obtain the data required, a paper based survey was necessary.

The survey was made up of 7 sections:
1. Your Equipment
2. Access to Internet
3. Usage of Mobile Internet
4. Obstacles Preventing the Use of Mobile Internet
5. Your Skills
6. Future Use of Mobile Internet and Applications for Professional Purpose
7. About You

There was a total of twenty seven questions. Each question was a multiple choice
question, rating question or ranking question. This simplified the analysis of the
results as there was only one question with a text box.

3.7.3 Analysis of data

Data entry is a factor that is a long process when analysing data from paper based
surveys. The data collected needed to be entered into a survey analysis software
system. By doing a paper based survey it allowed for more beneficial and accurate
data to be collected.
Since the survey used was paper based. Lime Survey was used to initially analyse the
results of the survey which was operated by several partners for their online version
of the survey.
The report language was produced in French so the raw Irish data was exported to
Microsoft excel for analysis to create graphs and statistics in English.
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The survey was made available for use in early January 2016 and was completed by
March 2016.

A total of 46 responses were collected for the purpose of this

dissertation.

3.7.4 Limitations

The main limiting factor encountered was the incorrect completion of the surveys.
When farmers were prompted to skip a particular question they ignored this prompt
and filled out most if not all the survey. For example, when respondents were asked
rank in order of importance they didn't follow the prompt to skip a particular question.
Respondents also failed to rank answers in order of importance, meaning the
sequence did not match the instructions given.

3.7.5 Utility of study

The research carried out in this study will be very beneficial going forward as the
agricultural industry is growing year on year. As this research was part of an Erasmus+
European project, the results of this research can be used to implement training
courses throughout the country for farmers learning to use mobile devices.

The

research carried out can also be used as an aid for people developing computer
training courses for members of the farming community. This area of research gives
an understanding of the main obstacles that farmers are facing and the reasons
behind the lack of usage of mobile devices amongst farmers. By identifying these areas
through the survey, they can be expanded upon in the focus groups with farmers. The
need for computers and mobile applications is growing rapidly in the agricultural
industry as day to day paperwork that is completed by farmers can now be completed
online. This saves farmers a large amount of time allowing them to focus on other
areas of their work. This area of research is relatively new as agricultural technology
is still in early stages in terms of usage. This research provides a good base for further
areas of research into technology adoption amongst farmers and people in rural areas.
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3.8 Focus Groups

Focus group interviews are qualitative research methods that are made up of people
to give their point of view and provide the researcher with the relevant data and
answers to a set of questions. Focus groups encourage different insights and points
of view to gather information, verifying perceptions, feelings, opinions and thoughts
(Patton, 2002).
The focus group participants are chosen based on the subject of the study.
Participants in the focus group can influence other members to respond to ideas
differently. The main benefit of focus groups is the interaction among the focus group
participants. The interaction between the participants can allow for more in-depth
responses that might not necessarily be given in a one to one interview
(Drscavanaugh.org, 2017).
Focus groups allow for flexibility with regards to questioning, dialogue, being relatively
fast and inexpensive and producing findings in a form that most users fully understand
(Villard, 2000).

3.8.1 One to One Interviews

The information needed to answer the research questions in this study was of both
expert knowledge and a variety of opinions, the researcher chose to use focus group
interviews to obtain the relevant data to answer the research questions.

Kvale, (1996) consider interviews as an:

"...interchange of views between two or more people on a topic of
mutual interest, sees the centrality of human interaction for knowledge
production" (p.l4).
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The research method of using an interview is one of the most effective methods in
qualitative research (McCraken, 1988). Interviews give the researcher a chance to
explore experiences that would be restrictive in a formal environment (Fultz and
Herzog, 1996).

This is explained by Patton, (1980):

"\Ne interview people to find out from them those things we cannot
directly observe.... We cannot observe feelings, thoughts and intentions.
We cannot observe behaviours that took place at some previous point in
time. We cannot observe situations that preclude the presence of an
observer. We cannot observe how people hove organised the world and
the meanings they attach to what goes on in the world- we hove to ask
people questions about those things. The purpose of interviewing, then,
is to allow us to enter into other person's perspective".

In order for interviews to succeed, the researcher must be able to connect with the
interviewees during the interview, particular those that require detailed probing of
views (Chirban, 1996). The researcher must insure that the interviewee is comfortable
to discuss the questions openly and gain the trust and confidence of the interviewee
(Neale et al., 2005). In semi-structured interviews the researcher has a list of questions
to be covered but the exact wording or order of questions is set out prior to the
interviews (Merriam, 1998); (Saunders et al., 2003).
The main advantage of interviews is that they focus on particular areas the research
wants to answer. Interviews are very useful for collecting detailed information.
Questions can be elaborated on further and the researcher can explain questions in
greater detail if respondents need more detail (Kumar, 2005).
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The disadvantages of conducting interviews are that:

"interviewing is time consuming and expensive, the quality of data
depends on the quality of interaction, the quality of data depends upon
the quality of the interviewer, the quality of data may vary when many
interviewers are used and the interviewer may introduce his/her bios"
(Kumar, 2005).

Regardless of these interview restrictions, interviews allow the researcher to collect a
detailed set of data (Saunders et ai, 2003). Multiple interviews and multiple
interviewees allows for greater generalisation of results (Yin, 1989).

3.8.2 Source of Data
This area of the methodology consisted of three focus groups, one focus group with
industry professionals and two focus groups with farmers.

1. The focus group with industry professionals consisted of:

Retail Division Manager Bandon Co-Op
Dairy Farmer/CEJA European Council of Young Farmers
Dairy farmer/ Student
Teagasc Advisor
Business Graduate/ Dairy Farmer
Agricultural Sales Executive/ Student
Agricultural Sales Executive/ Student
Lecturer/ Project Supervisor
Head of Accounting & Information Systems

2. The first focus group with farmers consisted of students in Cork Institute of
Technology who are completing a level 7 (Agriculture BSc). These students are
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farming at home with parents either on a daily basis or at weekends. There
was a total of 12 participants in this focus group.

3. The second focus group with farmers consisted of farmers in my locality. There
was a total of eight participants in this focus group. There was a varying age
throughout the group which gave different views from younger farmers.

3.8.3 Collection of Data

1. The focus group with professionals took place on the 10^^ of December 2015.
The focus group with industry professionals was conducted in Cork Institute of
Technology (CIT) and lasted for almost two hours.
A list of questions was made up prior to the focus group as a guide to get answers for
the research objectives. The questions which were used were as follows:
Primary uses of technology? (apps)
Which equipment is used? Smartphone/IPad etc.?
Which apps?
Why are some apps not adopted?
Usage of technology in general in agri-industry? Slow uptake?
Barriers/problems encountered (broadband, age, educational background)
How to overcome problems? Point of contact when encountering difficulty?
Training/Online support requirements?
Further education opportunities or CPD courses useful?
Incentives linked to use of technology?

All of the above questions were key areas of interest in the focus group as these topics
were covered in the survey. These questions were used to gain a deeper insight into
the opinions of the industry professionals on how farmers can overcome these various
barriers preventing technology adoption. Almost all members of the focus group
participated equally except for one or two individuals.
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2. The first focus group with farmers was conducted on the 20’^'^ February, 2016.
The meeting began with all members of the focus group being surveyed which
took approximately twenty minutes to complete. Some of the members of the
group needed assistance with completing the survey. This focus group lasted
40 minutes

3. The second focus group with farmers was conducted in CIT on the 29^*^
February, 2016. This focus group lasted 90 minutes. The participants of this
focus group were 4^^ year students completing a degree in Agriculture. The
participants were also surveyed before the focus group began. These students
are actively working on home farms or are involved in agriculture in other
ways. These students were selected to participate in the focus group as they
represent younger members of the farming community. These students also
gave an insight to the obstacles members of their family face when using
mobile devices.

3.8.4 Analysis of data

To analyse the focus groups that were conducted, a voice recording was used with a
mobile phone. The focus group was then played back and analysed at a later stage for
further in depth analysis. The results were then written up and put in the Annexes
chapter in this thesis.

3.8.5 Limitations

In terms of the focus groups, the biggest difficulty was organising enough farmers to
come together at the same time. The focus groups were completed in February which
is peak calving season in Ireland. In the focus groups it was difficult to include all
participants as some appeared to be more outspoken than others. Some participants
may have not expressed their honest opinion as they may have felt influenced by
others in the group.
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Chapter 4. Discussion and Findings
4.1 Introduction

This chapter gives a detailed description of the obstacles and barriers that are
preventing farmers using mobile devices. For the purposes of this piece of research, a
mixed method approach was carried out which consisted of surveys and focus groups.
All respondents of the surveys were farmers, while two focus groups with farmers
were conducted and one focus group with industry professionals. This study was
carried out in conjunction with a European project.
Different enterprises within the farming community vary in terms of usage of ICT for
farm business. Dairy farmers tend to use ICT more than beef or tillage farming as
dairying is a more popular full-time farming enterprise in Ireland.
Over the past number of years both Ireland and numerous other European countries
have experienced huge amounts of expansion in the agricultural sector. Currently,
farmers have to achieve high levels of efficiency in their production to achieve greater
profits from the same amount of land and labour available. To achieve this, farmers
will have to adapt to several areas including animal breeding, grassland management
and agricultural technologies.
With the use of smartphones and mobile equipment such as laptops and tablets on
the increase, farmers are now improving their computer skills and using these
technologies to aid in the running of the farm business. With the evolution of the
internet, new technologies such as mobile applications have the potential to be used
to benefit farmers now in a time when it is most required.
As the research carried out in this study was coordinated with a European project the
findings from the research for this thesis has highlighted comparable perspectives
when linked to the literature review.
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4.1.1 European Project

The European project aims to train people from rural areas both involved directly and
indirectly in agriculture to use ICT mobile applications to improve their social and
working life. ICT can be used in various enterprises within the dairy, beef and tillage
sectors. ICT mobile applications can be used for animal registrations, farm mapping
and fertiliser calculations to name a few.

4.2 Identifying what Mobile Devices are Used and For What Purpose?

4.2.1 Age Bracket of Respondents

What age bracket are you?

118 and 29 [1]
i 30-45 years [2]
146-60 years [3]
I

61 to 75 [4]

I

76 years + [5]

Figure 11: What Age Bracket are you?

As seen in figure 11, 68% of respondents to the survey were aged 18-29,13% aged 3045, 13% aged 46-60, 4% aged 61-75 and 2% aged 76 years and over. The ages within
the three focus groups varied greatly also. The age of participants in the focus group
with professionals ranged from 22-50 years. The age of participants in the farmer
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focus group ranged from 21-64 years. The other countries that participated in the
study also had varying ages. Austria had 55% of participants in the 46-60 age bracket
and 27.5% in the 61-75 age bracket. Spain had 25.81% 18-29 year olds, 37.09% in 3045 years old and 30.65% in the 46-60 years old group. France, also has a similar varying
age range with 14.27% aged 18-29, 36.10% aged 30-45 and 27.29% aged 46-60. A
surprising statistic from the French survey results was 17.63% of respondents were 76
years or older.

4.2.2 Do Respondents own a Tablet, Smartphone or other Mobile Device?

Do you personally have a tablet, smartphone or other
mobile device?

I No [N]
I Yes [Y]
(blank)

Figure 12: Do you Personally have a Tablet, Smartphone or other Mobile Device?

As seen in figure 12, 85% of respondents to the survey have a tablet, smart phone or
other mobile device. This finding was also seen to be true in the focus group with
professionals. Two members of the group felt that if there are younger members of
the family at home, there is a higher likelihood of mobile devices in the household.
This finding wasn't as evident in the farmer focus groups.
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Three members of the group had a standard mobile phone and did not own a laptop
or smartphone. The French and Spanish partners had very similar results with 85% and
84% respectively. The Austrian partner found that only 70% of respondents to the
survey had a tablet, smartphone or other mobile device.
As seen in figure 13, a small amount of respondents (8%) purchased mobile equipment
to use online banking and other services. It was highlighted in the focus group with
professionals that there is still an element of caution among farmers when using
online services particularly with online banking and the Department of Agriculture,
Food and Marine website (DAFM). This is due to security issues around personal
information regarding access to bank accounts and data entry regarding the DAFM
website.

The main reason respondents got a mobile device with
internet access
(blank)
To use online public services (administration).
To surf the Internet [8]
To communicate outside the home (Phone,.
I Total

For online services (banking, insurance etc.) [7]
Because the Internet access was included in.
Because subscribe to mobile Internet has.
Because subscribe became easier [2]
0

2

4

6

8

10

12

14

16

Figure 13: The Main Reasons Respondents got a Mobile Device with Internet Access

This point was also raised in the focus group with agricultural students. Two students
found their parents were extremely cautious with regard to information security so
they dealt with banks personally and registered animals through the DAFM forms. A
large amount of respondents to the survey (30%) purchased a mobile device to
communicate outside the home. Examples of these include phone, email and social
networks. The second most important reason for getting mobile equipment was due
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to the ease of subscribing to mobile internet. While 11% of respondents purchased a
mobile device to surf the internet.
Most respondents to this survey use either an iPhone (41%) or Android phone (46%).
There was a minority (7%) who completed the survey that didn't have either of the
above and used a phone with no touch screen. These results show that a large amount
of farmers surveyed are using smartphones but not to their full potential. The focus
group with agricultural student reiterated the same point. The students felt their
parents were not using their smartphones to their full potential or not utilising it at
all. One student felt that his father would have been better off purchasing a non-touch
phone as his usage of mobile applications are nil as the smartphone is used only for
phone calls and text messages. It was also identified from survey results that 57% of
respondents have a laptop for their own use.

4.2.3 Want to Increase Professional Knowledge

To deepen your professional knowledge, do you
consult websites on agricultural techniques?

I no [2]

lyes [1]
(blank)

Figure 15: To Deepen your Professional Knowledge, do you consult Websites on
Agricultural Techniques?

Figure 14 indicates that 63% of respondents look up websites on agricultural
techniques to increase their professional knowledge. During the focus group with
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agricultural professionals, an agricultural advisor commented that if farmers don't
understand about a technique or topic, rather then asks questions in a discussion
group, they will research the issue online themselves. A student who participated in
the focus group with professionals had identified Snapchat and Facebook as the most
used mobile applications among agricultural students. He felt the students don't use
agricultural applications until they are farming full time. It was also identified in the
farmer focus group that there is a sense of lack of confidence among some farmers
when it comes to asking questions if they are unsure about a particular task.
This finding is particularly evident as 76% of survey respondents search for training on
their agricultural techniques. The number of farmers that follow an online course was
very small with only 17% of respondents saying they do. A point that was made in the
focus group with professionals was that most elderly farmers agree with sales
representatives and other professionals regarding technology and understanding how
it operates. This, according to the focus group member, isn't accurate as he finds
farmers are afraid to admit they don't understand some elements of how an
innovation works as they may feel unwise. It was also identified in the same discussion
group that it is difficult to get farmers to embrace a course that will benefit them.
It was identified in the focus groups that both younger and older generations of
farmers are now self-educating themselves on various areas of farming such as
grassland management and animal health and welfare. Some farmers are now using
online resources to identify different grassland weeds that the farmer may not be able
to identify and to research a method for removing them from the sward.
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4.3 Is Broadband a Limiting Factor in the Use of Mobile Devices within the
Agricultural Industry?

To assess if broadband speeds were a limiting factor the researcher first had to identify
how often farmers connect to the internet.

How Many Times have you Connected to the
Internet?

At least once in the week [A3]
Several times a day [Al]
Several times a week [A2]
(blank)

Figure 16: How Many Times have you Connected to the Internet?

As seen in figure 15, a large proportion of respondents (74%) connect to the internet
several times a day. This shows connecting to the internet is a regular occurrence for
a large proportion of farmers surveyed. Members of the agricultural student's focus
group felt that connecting to the internet was a daily occurrence for them. Almost
three quarters of respondents connect several times a day, 9% of respondents connect
several times in one week and 4% of respondents connect at least one time in the
week. The most popular type of broadband connection used among respondents was
a Wi-Fi connection with 65% using this type of connection. The second most popular
connection was mobile internet with 26% of respondents relying on this type of
connection in the household. In the European study, 70.7% of French respondents
used Wi-Fi as their broadband connection and likewise with 60% of Austrians and 51%
of Spaniards. The use of mobile internet as the main source of internet access was
more popular in the other countries when compared to Ireland, with 53.2% of the
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Spanish respondent's, 32% of the Austrian and 30.08% of French relying on this type
of connection.
Survey respondents (28%) selected communicating outside the home as the main
reason for getting a broadband connection. A further 8.6% of respondents purchased
a broadband connection because it was part of their telephone package, for online
banking or other online services or because to subscribe to broadband has become
cheaper.
When survey participants were asked why they don't use mobile internet, only 4% of
respondents said it was because it was unavailable in their area. This result was also
discovered in the focus group with farmers. All farmers in the group had broadband
internet access. They felt the internet access was widely available but the quality of
the speeds wasn't sufficient as three farmers indicated very poor speeds.
The focus group with professionals identified that broadband speeds are crucial to
enable farmers to progress. They felt that broadband speeds throughout Ireland are
extremely variable with urban areas around Dublin City and Cork City having excellent
broadband speeds. Areas in the west and southwest of Ireland were mentioned in the
agricultural student focus group as being very poor for broadband speeds in particular
west Cork and south Kerry.
The literature Review chapter highlights non-use of the internet by farmers. There is
several factors that are preventing the use of internet by farmers. It was identified
that higher levels of household income increases the likelihood of using the internet
for the farm business. The age profile of farmers is also a factor that was highlighted
as a factor, as older farmers are less likely to use the internet. As identified in the
literature review and the findings, adequate broadband speeds in Ireland are a
necessity for the agricultural community in particular, rural Ireland.
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4.4 Where do Farmers Access Assistance when in Difficulty with their Device?

It was identified from the survey carried out that 65% of respondents turn to a family
member when in difficulty with using their mobile device. The remainder of
respondents, 9% turn to their agricultural advisor, 9% turn to the provider of the
application, 7% turn to the internet service provider and 2% of respondents don't turn
to anyone, they often give up on using the device if in difficulty.

In case of difficulty, who is your priority
support? (family member)

I Yes[Y]
I (blank)

Figure 17: In Cose of Difficulty, who is your Priority Support?

During the focus group with agricultural students a number of the participants
identified this as an area preventing farmers adopting technology. The student group
felt that many farmers are slow with adopting to a new technology as there may not
necessarily be a family member at home to help them. Although the survey results
show nearly two thirds of respondents are helped by a family member when in
difficulty, this isn't necessarily the case according to the student group.
The student participants felt that if they are not at home to help their parents with
the new technology e.g. a smartphone or laptop, they will encounter various
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difficulties. It was also noted in the focus group with professionals the perseverance
of older farmers to adopt to technology once they are determined to do so. One
participant identified that a technology advanced milking parlour was installed on his
farm. The participant was anticipating his 65 year old mother not to adopt to all the
new changes the parlour offered. He commented that she persevered and learned
how to use the automation features the parlour had to offer.

4.5 Is Age a Limiting Factor?

The focus group with professionals had similar opinions regarding age as a factor
preventing technology adoption among farmers. An agricultural student who
participated felt that his father was falling behind in technology and he is in the fifty
years plus age bracket. The sales representative who participated felt that farmers
under forty years of age are well educated in the use of technology and also felt that
people who have full time employment off farm are more likely to embrace
technology. The agricultural co-op manager felt that people between forty and fifty
years of age rely on younger members of the family to educate them on technology
while people over sixty five years of age have no engagement in technology at all. He
stated that forty five to sixty year old farmers will want to change their outlook on
technology but aren't sure howto, anybody older than that age he feels won't be open
to changing. These points were challenged by the agricultural advisor as he felt that
older farmers lead the way with using mobile applications but a significant drawback
for them is the size of the screen as they struggle to see with smaller screens, due to
problems with eyesight.
Throughout the literature review chapter, it was evident that older generations are
eager to learn how to use mobile devices and technologies but the older the person,
the more time that might be required to adopt a new technology. It was also
highlighted in the literature review that older adults have higher levels of anxiety
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when using computers, which leads to the requirement for training programmes in a
relaxed and familiar environment.

4.6 Is Education a Limiting Factor?

The focus group members felt education was an obstacle for farmers adopting mobile
devices. This area wasn't examined in the surveys with farmers because of the
limitations with the involvement of a European project due to the standardised survey
used in the Smart Rural project.
In the focus group with professionals, the sales representative felt that graduates of
farm manager courses are equipped with the knowledge and skills to use technology
on farms when they obtain employment. He felt that older farmers prevent new
employees from using these new skills that involve technology such as grass
measuring and data entry on smartphones. The agricultural advisor made a point that
on some farm work placements the onus is on the employer to change their own
mentality on technology adoption as he felt this is only a minority of people. A lecturer
from Cork Institute of Technology made the point that the agricultural degree course
in the college is tailoring the course with the use of new technologies and changes
every year.
It was highlighted in the literature review that farmers with college degrees increase
the likelihood of using the internet by 20%. This statistic, and the findings that were
observed in the focus groups, is a clear indication that farmers who are in education
can see the benefits from using such devices as they are continuously being used in
education. Farmers that are completing courses in agricultural colleges are being
exposed to the latest technologies in the industry and can see the advantages of
adopting these new technologies therefore farmers that are in education are more
likely to adopt to new technologies in the industry.
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4.7 Would Incentivising Farmers to Adopt Technologies Work?

Members of the farmer focus group felt that this was an area that might encourage
farmers to adopt mobile devices. It was felt that farmers will be more willing to adopt
technologies if the farmer can see a financial gain or benefit for themselves. Members
of the professional focus group outlined that financial incentives wasn't necessarily
the method to encourage adoption of mobile devices. Some members of the group
felt that once the farmer receives payment he or she will stop attending training
courses on mobile devices. Other members of the same group felt that there will
always be a percentage of farmers that aren't willing to adopt to new technologies but
if financial incentives were in place it would increase the numbers using mobile
devices.
It is clear in the literature review chapter that incentivising farmers was an issue as it
was identified that 21% of farmers joined particular agricultural programmes to
receive the financial payment.

Incentivising farmers may not necessarily be the

correct method to encourage farmers in the uptake of mobile devices and technology.
It is clear from the focus groups and current literature that if farmers can see first
hand the financial benefits of using these technologies there will be an increase in the
usage of them on farm.

4.8 Identify the Important Factors for Developing a Training Course in ICT for
Members of the Farming Community

After analysing the results from both the survey and focus groups it is clear from the
results that a large majority of farmers are using mobile devices for various tasks such
as communicating outside the home, online banking, animal registration and daily
weather checks. Although the survey results show that farmers are comfortable with
performing most tasks like communicating outside the home (76%), using the camera
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on their device (65%), downloading embedded applications (59%) and controlling the
cost of your online activity (49%), the focus groups show a different set of results.

What support would you like? (Having a better
knowledge of business applications)

11
12
3
4

I (blank)

Figure 18: What Support would you Like?

The focus group with professionals has outlined that many farmers are self-educating
themselves on agricultural techniques through online videos or by discussing their
issue with an agricultural advisor. When farmers were asked in the survey what type
of support training they would like, a large amount wanted to have a better knowledge
of business applications, 35% of respondents listed this as their most important and
second most important support they would like.
Farmers will be attracted to a training course if it is in an agricultural setting opposed
to a classroom based venue. If farmers are shown the benefits of technology e.g.
labour efficiency and financial efficiencies on farm then farmers would be more willing
to attend training courses.
Farmers would be more at ease at a training course if they are on the same level of
understanding as their peers. Farmers won't attend a course if there is mixed level of
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understanding in ICT as they will feel uncomfortable if skilled ICT farmers are also
attending. Learning will be more efficient in groups where learners have the same
skills and knowledge in the area but also belong to the same socio-professional
category: the future learners usually wish to be taught by a peer, with other farmers,
in a farming environment or close to their own area.
The type of training could be varied depending on the competency level of the
farmers. Many farmers are using mobile devices but are unsure about different
functions of their device. Training could be carried out on several areas including
navigating through internet browsing, browsing classified advert websites, sending
emails, registering animal births/ movements with DAFM website and banking online.
If a training course is to be carried out, the course needs to be carried out at
appropriate times of the day and at appropriate times of the year. Many farmers
would be available for training courses in the winter months when farming is less busy
in comparison to spring time during the calving season for example. Furthermore,
even if distance training would eliminate the risk of absenteeism due to work pace,
offering learners more flexibility, the level of skills that this program aims to improve
would be an obstacle to this training mode.
A major factor benefitting farmers attending training courses would be the use of their
own mobile devices. In the European project it was identified in Austria, using one's
own mobile equipment during the training sessions is considered a major factor for
the project to work out whether at a personal level or at a professional level. This
factor, could offset the fears of farmers as they mightn't be able to apply their new
skills to their own devices if the training device is different.
As a result of this study, there are no doubts that a training course in ICT and mobile
applications for adults involved in farming activities in rural areas is essential. In fact,
the respondents, besides their fears and initial reluctance, wanted and did get to
express their opinion and needs regarding a training course in the area.
There are three types of training that could be offered to farmers and they are:
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1. Introduction training
The first training to be offered should aim to explain to the target group the practical
advantages (financial and others) offered by the use of mobile equipment in order to
remove the mistrust and fear associated with using ICT.

2. Training on how to use the Internet
There is a significant demand for training on how to use the Internet. First, it should
be about general Internet use. The level of skills among farmers is an intermediate
level, it is essentially about learning how to navigate professional websites, knowing
where to look for and find information.

3. Training on how to use mobile equipment and applications
Most farmers use mobile equipment but not to its full potential hence a demand for
training. For example, during this European study there was a demand in France for
smartphone training despite having poor mobile internet, which shows that general
usage of smartphones among some farmers is an issue. Even if the target group own
mobile equipment and have satisfactory knowledge in this area, many don't know
about or use mobile applications and as can be seen from survey results, many farmers
want to educate themselves on business applications. Some farmers have very little
interest in this area as identified in the focus groups with students. A point was made
that many of their parents have smartphones but have little interest in downloading
applications for personal use.
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Chapter 5. Conclusions

5.1 Conclusions

The aim of this research is to identify the barriers preventing farmers from using
mobile devices and to also inform them about the advantages of using this technology
to improve their working life.
From the research carried out in this study several conclusions can be drawn from this
report.
As seen in figure 12, 85% of respondents to the survey have a mobile device. This is
also a common result in other countries which participated in the European Project.
Most farmers who participated in the study use mobile devices for communication
outside the home. Many farmers are using their devices for phone calls and text
messages. There is a feeling among farmers that devices are not being used to their
full potential.
A large amount of participants in this study have smart phones but many of them don't
utilise the devices capability to download mobile applications. For example, in Austria,
many respondents to the survey acquire professional skills partly by using mobile
phone applications as a means of self-educating themselves and furthering their skill
levels, this was also a common factor in Ireland which is demonstrated in Figure 14 in
the Findings chapter.
The literature that has been reviewed with regard to broadband analyses the speeds
and costs associated with using broadband. The cost of broadband isn't an issue
among the participants of this study. Ireland was one of the cheapest countries in
Europe for Business bundles (Commission for Communications Regulation, 2016). As
seen in Figure 15, a large number of respondents (74%) to the survey connect to the
internet several times a day.
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Although there is a large amount of Irish participants connecting to the internet daily
this is not the case in France. Issues with accessing 3G connectivity is a huge barrier in
the area of Dordogne in the South of France where the study was also carried out.
The lack of connectivity in the area results in lack of motivation for farmers to use
mobile devices and also to learn how to use the devices.
Many of the participants in this study feel that speeds are inadequate and can often
be unreliable. The literature that was reviewed in Chapter 2 shows that there is a
significant variety with regard to quality broadband speeds in rural Ireland. This was
identified in the focus groups also, participants felt that the cost of broadband was
not an obstacle, it was the unreliable broadband speeds in the South-West of Ireland.
From observations made throughout the study many respondents would like to
increase their usage of the internet and follow a training course on their mobile
device. It is becoming more common that particular jobs such as registering animal
births on farm and animal movements from farm to farm are completed on the
Department of Agriculture Website.
It is clear from the findings of this study that many participants (65%) turn to a family
member when in difficulty with their mobile devices. In Austria, many of the
respondents to the survey also turn to a family member when in difficulty. In France,
many of the respondents to the survey seek help within their families also, but 25% of
respondents to the French survey said they would seek help from their network
provider.
It was identified in the literature review that older generations are eager to learn how
to use new technologies but they might require more time than younger generations
as they may have difficulty with the device. This was also evident in chapter 4 of this
study, focus group participants felt people between forty and fifty years of age require
assistance from younger members of their family.
Education wasn't examined in the survey due to the limitations of a standardised
survey for the four countries participating in the European project. The focus group
with professionals felt that education was a limiting factor in the uptake of new
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technologies and mobile devices. Many focus group members had a similar opinion
with regard to older farmers preventing successors or new employees using new
technologies on farm. Older farmers tend to have a fear of technology and are late
majority adopters to new innovations which has been highlighted in the literature
review.
To increase the rate of adoption of mobile devices among farmers, introducing a
financial incentive was a point that was raised in the farmer focus groups. As can be
seen from the findings there was a mixed view regarding incentivising farmers for
using mobile devices. Many farmers felt that the rate of adoption might increase
although members of the professional focus group felt that if farmers were financially
rewarded for using mobile devices they would stop using them once they received a
payment. As seen in the literature review, Bogue (2013) outlined that many discussion
group members only attended to receive a financial payment. So, incentivising
farmers wasn't a favourable option among the focus group participants except for the
farmers themselves.
It was identified in the focus groups that if a training course was put in place for
farmers, the course would have to be in an agricultural setting. Farmers would feel
more at ease attending a course with farmers with a similar skill level.
As already explained in the Discussion and Findings chapter, there is huge necessity
for a mobile devices training course for people involved in the agricultural industry.
The general feeling amongst farmers who participated in the study is a fear factor of
not knowing how to operate their mobile device to its full potential.
As seen in the findings chapter, there are several things that need to be considered
when designing a training programme for farmers. The timing of a training course
needs to be during winter months when farmers are at their least busy time of year
which will eliminate farmers not attending the course. As Identified in the findings
chapter, if farmers could use their own devices while completing the training course
they would increase their skill level at a faster rate. It was identified in the French
study that farmers would like the training course to help them identify useful mobile
applications.
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In this study, it was identified that three types of training courses could be delivered
to farmers. The first type is an introductory course to remove the mistrust farmer's
associate with mobile devices. The second course is a training course on the use of the
internet, this course would show farmers how to browse the internet and show the
farmers useful websites. The final course that could be delivered would be a training
course on the use of mobile equipment and mobile applications. This course would
show farmers how to download and use applications and also how to use their mobile
device more efficiently whether it's a laptop, smartphone or tablet.
Farmers believe that technology is moving fast so there is a need to keep up with
changes in the technological side of agriculture or else they will fall behind in farm
efficiency. Many farmers will be attracted to training courses that are in an agricultural
setting and where the farmers themselves can see a benefit of using mobile devices.
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Chapter 6. Annexes

6.1 Farmer Focus Group

The two focus groups that were held with farmers took place in different locations.
One focus group was carried out with farmers in Co. Kerry located in the Southwest of
Ireland. The other focus group with farmers was with agricultural students who are
based in CIT in Co. Cork. These students are also directly involved in farming on a daily
basis.
From both focus groups with farmers there was several important points noted. Most
farmers use desktop computers or laptops to access the Department of Agriculture,
Food and the Marine (DAFM) website. Frequently used mobile applications are
twitter, WhatsApp, Facebook. The use of online discussion group forums on Facebook
and WhatsApp are becoming very popular. Farmers mentioned that they use group
chats on WhatsApp messenger to discuss various farming topics and techniques. One
farmer mentioned that he uses a Facebook Agricultural discussion group page
regularly as there is over 7,000 members a wide range of topics. This page is run by a
government agricultural advisor.
Agricultural news apps that farmers said they use are The Farmers Journal (digital
version of Ireland's leading print agricultural newspaper) and Agriland (Ireland's
largest digital news publisher in the agricultural sector).
Some farmers don't adopt apps because there is a lack of trust in security of
information, a fear of charge for internet usage and a big fear of making a mistake and
not knowing how to rectify it. Many farmers that participated in these focus groups
felt that there is a fear that technology is moving too fast. Farmers are influenced by
their peers who are at similar competence levels. This influence extends to training
course for farmers. An upgrade to a new mobile device can cause farmers problems
as the interface can change completely and a loss of data may occur. There is
dissatisfaction with the level of IT support amongst farmers. Farmers felt that

68

troubleshooting pages are often given through access providers and phone companies
rather than one to one support.

6.2 Professionals Focus Group

The focus group with professionals involved in agriculture was held in CIT. This focus
group consisted of eight professionals including: an agricultural co-op manager,
agricultural student, dairy farmer/ business graduate, an agricultural advisor, two
agricultural sales representatives. President European Council of Young Farmers and
an Agri-Business Lecturer.
Good broadband speeds are crucial to enable farmers to progress within the industry.
Broadband speeds vary throughout Ireland. In particular, urban areas in Ireland have
the highest broadband speeds. In the South-West of Ireland, speeds vary significantly.
An article written by an Irish newspaper which reported on Irelands broadband black
spots highlighted several key findings in relation to Ireland's rural broadband issues.
"69 per cent of Irish homes have broadband that is faster than a very modest 4Mbps.
Ireland ranks only 42nd in the world in the distribution of fast broadband. Commercial
companies advertise broadband speeds of 240Mbps in cities and towns while rural
areas subsist on speeds of l-2Mbps no broadband at all." These figures identify
Ireland's broadband issues in rural Ireland.
The group emphasised that many businesses are moving to more urban areas for
higher quality internet speeds. Businesses in rural Ireland either have poor broadband
speeds or no broadband at all. Many Irish businesses are making decisions as to where
to base themselves on phone signal and broadband connectivity/speeds. This has
become a necessity to connect with customers and suppliers.

In a recent report

carried out by Vodafone Ireland, figures show that micro-businesses in rural Ireland
say their broadband service is not sufficient for their current business needs. The main
problems encountered by these micro-businesses were that were given in the study
carried out were downloading attachments, using cloud-based services and mobile
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applications. This shows that it is challenging for small usinesses to locate in rural
Ireland based on broadband speeds.
A member of the group commented "Farmers are very per at valuing their own time"
There is a major challenge in proving to farmers the costivings associated with using
new technologies. A member of the group commented lat "A neighbouring farmer
valued his own time at €4 or €5 an hour and when aski if he would work for that
amount on another farm he said no, he would want €1015 an hour". This comment
shows that farmers are undervaluing their own time, theifore proving to farmers that
using technologies to save time spent on farm is a chalUging task. Members of the
group suggested that long term incentivising needs toe carried out, short term
incentivising won't work as farmers will join a course/g)up to get money and stop
attending once the financial gain is received.
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The Survey
PART A - Your Equipment
Q1 - Do you personally have a smartphone, a tablet or any other mobile
equipment? Mobile equipment means a smartphone (e.g. Samsung, iPhone), a
touch screen tablet, a laptop, a mobile phone with no touch screen. The game
consoles (e.g. PlayStation and Nintendo) are not part of this category.
Yes
No

□
□

Go to Q2
Go to Q3

Q2 - Which equipment do you have for your personal use?
(Several possible answers)
Android Smartphone (Samsung, Nokia)
Q
iPhone
□
Tablet
□
iPad
□
Phone with no touch screen
□
Laptop
□
Go to Q8
Q3 - Is there for the family or one of its member, one or several types of mobile
equipment?
Yes
O
Go to Q4
No
O
Go to Q5
Don’t Know
□
Go to Q5
Q4 - If the following equipment are found in your family, how many is there?
(Several possible answers please put 0 if there is no equipment)
Smartphone (other than iPhone)
number:
iPhone
number
Tablet
number:
iPad
number:
Phone with no Touch Screen
number:
Laptop
number:
Go to Q9
Q5 - Are you planning for yourself
next 12 months?
Yes for me only
Yes to share with my family
No
Don’t know yet

or your family to get more equipment in the
□
□
□
□
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Go
Go
Go
Go

to
to
to
to

Q6
Q7
Q11
Q11

Q6 - Which equipment are you planning for yourself?
(Several possible answers)
Android Smartphone
iPhone
Tablet
iPad
Phone with no Touch Screen
Laptop
Don’t know yet
Go to Q8

□
□
□
□
□
□
□

Q7 - Which equipment are you planning to share with your family?
Smartphone
□
iPhone
□
Tablet
□
iPad
□
Phone with no Touch Screen
□
Laptop
□
Don’t know yet
□

Go to Q9

PART B - Access to Mobile Internet
Mobile internet means looking at websites, mails, sms, etc. with your
smartphone or other mobile device.
Q8 - Which type of mobile internet connection are you using or will you
use
for
yourself?
(You can tick several answers)
A Broadband mobile connection with WiFi at home
□
A Broadband mobile connection with satellite
□
A Broadband mobile connection with smartphone
□
I don’t know
□
Go to Q10
Q9 - Which type of mobile internet connection is using or will use your
family?
A Broadband mobile connection with WiFi at home
A Broadband mobile connection with satellite
A Broadband mobile connection with smartphone (3G 4G)
A dial-up mobile connection
I don’t know
Go to Q10
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□
□
□
□
□

Q10 - Among the following reasons, give the 3 main reasons which
influenced your decision to get a mobile device with internet access?
Please reply by descending order (3 being the most important to 1 being the
least important)
To subscribe to mobile internet has become cheaper
Rating:
To subscribe to mobile internet has become easier
Rating;
The internet access was included with the TV and phone subscription
Rating:
To communicate outside home (phone, mail, chat, social networks, etc.) Rating:
To be able to use public services online
Rating;
To look up services online (bank, insurance, etc.)
Rating:
To surf the internet
Rating:
GoQ11

PART C - Your Usage of Mobile Internet
Q11 - Have you been connected with a mobile device in the last 3 months?
Yes
No

□

□

Go to Q12
Go to Q15

Q12 - How many times have you been connected to internet?
Several times a day
□
Several times a week
O
Once or less during the week
□
Go to Q13
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Q13 - Among the following activities, which ones have you done with your
mobile
device
for
professional
purpose?
(Answer all questions)
Yes
1. Communicate with your smartphone, tablet, etc...
Send and/or receive e-mails
Phone with internet via Skype
Send messages to chat website, to discussion
groups or online forums, messaging services
(e.g. WhatsApp)
Take part in public social networks (e.g.
Facebook, Twitter), create a user profile,
send messages or any other activity on one
or more social networks
Are you registered with one or more professional
social agricultural networks or professional
network?
2. Use for surfing online services
Look for information on services
Use prices comparison
Use online banking or insurance services
Buy goods or services (e.g. eBay, Amazon)
Look up or sale on classified ads sites

3. To inform yourself
Read or download online information, newspaper
for free or with a charge
Subscribe to current affairs websites to receive
regular information (newsletters, warnings, RSS
feed, etc...)
Search
geographical
information
(maps,
itineraries, GPS coordinates, etc.)
Check the weather forecast
4. Administrative Procedures (Social & Fiscal)
Search information on regulations
Communicate via messaging with public services
Online Tax return (or social statement, etc.)
5. Increase your professional knowledge
Search information for your agricultural activity
Follow an online course
Look up online encyclopaedia (ex. Wikipedia)
Look up website on agricultural techniques
6. Audio-visual
Listen to radio online
Download videos & pictures
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No

Watch videos,
YouTube, etc.)

pictures

online

(Instagram,

Transfer photos and/or videos from your device
to a website
7. Download work oriented applications
applications)
Manage irrigation
Manage the crops (sanitary treatments, warning)
Sale, buy goods
Manage livestock farming
Manage your stock of machine
Weather warning
Accommodation, direct sale/farm shop onsite
Watch raw materials and stock exchange rates
Other

(outside

agricultural

news

Go to Q14
Q14 - Among the 7 categories of usage as mentioned above, please indicate
below the 3 main ones you use.
Rank them by descending order of importance (3 being the most important to 1 being
the least important)
Communicate with your android smartphone, tablet etc.

Rank:

Use for surfing online services

Rank:

To inform yourself

Rank:

Administrative Procedures (Social & Fiscal)

Rank:

Increase your professional knowledge

Rank:

Audio-visual

Rank:

Download work oriented applications

Rank:

Go to Q17
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PART D - Obstacles Preventing the Use of Mobile Internet

Q15 - You don't use mobile internet for the following material/concrete reasons:
(One reply per line)
Yes

No

The device is too expensive
The connection charges (subscription or phone) are
too high
The additional costs created by a longer connection
time or downloading size
Mobile internet is not accessible in my area
Bad quality internet connection (slow, loss of
connection, etc.)
My equipment is no longer adapted and I don't want to
change it
A physical disability (e.g. dexterity) or sensory
disability (e.g. sight or hearing)
None of the above reasons
Go to Q16

Q16 - You don't use mobile internet for reasons linked to its usage
Yes
Health risks (harmful waves)
I have no interest in internet
You prefer to meet people in person (internet is too
impersonal)
I have more trust in paper document
For lack of skills and knowledge’s (e.g. I don't know how
to download and send a file)
To protect my privacy and my personal data (hacking of
this information)
The cost of the online content (e.g. paying websites)
None of the above reasons
Go to Q19
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No

PARTE-Your Skills

Q17 - How comfortable are you with doing the following things?
(Go from one line to the other. Please tick only one answer per line)

Comfortable
Understand
the functions
of my device
(configuration,
saving/backing
up, etc.)
Master
the
connection of
the
mobile
device
with
your
other
equipment
(PC,
tablet,
etc.)
Communicate
on internet with
members
of
your
family,
friends
or
colleagues
Look
up
internet
websites
Download
and
use
embedded
applications
Master the cost of
your
online
activity
Go to Q18
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Less
Comfortable

Not at all
comfortable

Q18 - in case of difficulty, who helps you as a priority?
(Only one possible answer)
A family member (child, partner, etc.)
A professional (trainer, agricultural technician, etc.)
The provider of the application or of the service
Your access provider
Nobody, you give up
Go to Q19

□
□
□
□
□

PART F: Future Use of Mobile Internet and Applications for Professional
Purpose
In the question below, internet means browsing, e-mails and chat.

Q19- Would you like to increase your usage of internet or the applications via
your mobile?
Yes
□
Go to Q20
No
□
Go to Q21
Don’t know
□
Go to Q21

Q20? Which support would you like?
(Put in order of priority: 4 for the most, 1 for the least)
-

Follow training on the use of internet in general
Rating:
Follow training on the use of mobile devices
Rating:
Have a better knowledge of existing websites and professional applications Rating:
Analyse the offer of the connection suppliers (prices, services, etc.)
Rating:

Go to Q21
PART G: About you
Q21 - What is the main activity of your farm?
(Only one reply)
Livestock farming
□
Tillage
□
Other (clarify)
□
Go to Q22
Are you doing an agro tourism activity?
Tourist accommodation
□
Farm shop onsite
□
None
□
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Go to Q23
Q23 - What is your age bracket?
18
30
46
61
76

to 29
to 45
to 60
to75
and over

□
□
□
□
□

Go to Q24

Q24 - Are you male or female?
Male
□
Female □

Go to Q25
Q25 - In which
Austria
Spain
France
Ireland

country do you live?
□
□
□
O

Go to Q25
Q26-Optional question: If you have them, could you please give?
Your website address:
Your professional e-mail address:

Go to Q26

Q27: Your comments and suggestions

Thank you for completing the survey
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